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Introduction
In a separate line of research, EEG responses to rhythmic auditory stimuli have been 1 Audacity R software is copyright c 1999-2019 Audacity Team. The name Audacity R is a registered trademark of Dominic Mazzoni. reported current involvement in musical activities. Reported music listening ranged from Our data analysis pipeline is summarized in Figure 1 . Briefly, EEG response data from 
Inter-Subject Correlation
Inter-Subject Coherence
Stimulus-Response Correlation
Stimulus-Response Coherence Figure 1 : Acquisition and analysis pipeline for neural data. A total of 16 stimuli (four songs in four conditions) were selectively assigned and presented twice to a pool of 48 participants, with a total of N = 24 trials collected from N = 12 participants for each stimulus. The resulting EEG response matrices were spatially filtered on a per-condition basis using Reliable Components Analysis (RCA). We computed neural correlations on a per-stimulus basis using the maximally reliable EEG component RC1. Neural correlations were computed in the time and frequency domains, both among response trials (inter-subject) and between trials and corresponding stimulus envelope fluctuations (stimulus-response). ations is provided in Supplementary Figure S1 . We report mean correlation, and standard 297 error of the mean, across the 24 stimulus-response correlations for each stimulus.
298
The inter-subject and stimulus-response analyses described above produced one correla- to the most prominent coherence peak across stimulus conditions. This is henceforth termed 319 the frequency of interest for that song. We report the mean, and standard error of the mean, 320 of magnitude-squared coherence at the frequency of interest for each stimulus.
321
The relationship between inter-subject and stimulus-response coherence was assessed by 322 aggregating RC1 coherence measures across stimuli at each song's frequency of interest. We 323 then correlated the trial-wise inter-subject and stimulus-response measures. We report the 324 correlation coefficient and its statistical significance. 325 We computed cross power spectral density (CPSD) phase angles using the same DFT and 326 windowing parameters used for coherence analyses. Inter-subject CPSD phase angles were 327 computed on a per-trial basis using the one-against-all procedure described previously. While in the time-domain SRC analysis it was necessary to temporally filter stimulus envelopes to account for unknown delays, here the delay can be observed directly from the phase of the 330 cross spectrum. We present the mean and standard deviation of phase angles across the 24 331 trials from 0-12 Hz on a per-stimulus basis. We also visualize distributions of CPSD phase 332 at the frequency of interest of each stimulus using polar histograms.
333
Statistical analyses 334 The significance of each EEG analysis was assessed using the permutation testing approach 335 described by Theiler et al. (1992) . Surrogate EEG data were generated by phase-scrambling 336 each trial matrix prior to input to RCA-in fact the same approach used to create the phase-337 scrambled stimuli. Phases were randomized independently for each trial, and all electrodes in 338 a given trial were assigned the same randomized conjugate-symmetric distribution of phases.
339
The resulting data preserved aggregate power spectra and autocorrelation characteristics 340 inherent to EEG, but stimulus-driven temporal characteristics were lost (Sturm et al., 2014).
341
We computed RCA over 1,000 independent instantiations of surrogate data, and the resulting 
474
We observed prominent peaks in the low-frequency coherence spectrum (0-12 Hz). As shown 475 in Figure 5A , peaks occurred at frequencies corresponding to metrically relevant groupings 476 and subdivisions of the musical beat for each song (e.g., at 5. beat 'harmonics') depending upon the tempo of each song.
480
In a post-hoc analysis, we analyzed distributions of magnitude-squared coherence at the peak frequency of each stimulus ( Figure 6A-B ). Permutation testing revealed statistically significant coherence at the frequency of interest for each stimulus in inter-subject 483 (p FDR < 0.001, FDR corrected, 12 comparisons) and stimulus-response (p FDR < 0.001,
484
FDR corrected, 12 comparisons) contexts. In addition, coherence distributions at these fre- Figure S10 ). In the frequency domain, we investigated lag by computing cross power spec- 
523
We next compared the distributions of phase angles at the frequency of interest impli-524 cated by coherence peaks by visualizing them as polar histograms (visualized for Song 1 in 525 Figure 5B ; results for other songs are shown in Supplementary Figures S7-S9 ). In the inter- We computed correlation of neural responses to novel musical works in a popular idiom-543 that is, the specific music was not previously heard but the music is generally stylisti- 
758
As can be appreciated from the coherence plots in Figure 5 , our present approach produced a 759 flat spectrum without the need for manual correction, and our permutation testing approach 760 for statistical significance produced readily interpretable results. Mean inter-subject coherence at each song's frequency of interest was always statistically significant (permutation test p < 0.001, FDR corrected) and varied according to stimulus condition (repeated-measures ANOVA p < 0.001). Intact and Measure coherence were higher than Reversed coherence (repeated-measures ANOVA p < 0.001, FDR corrected) but did not differ significantly from one another. (B) Mean stimulus-response coherence at the same frequencies was also significant (permutation test p < 0.001, FDR corrected) and varied according to stimulus condition (repeated-measures ANOVA p < 0.001), with higher coherence for Intact and Measure compared to Reversed (repeated-measures ANOVA p < 0.001, FDR corrected). (C) Correlation of stimulus-response and inter-subject coherence for individual trials was significant at the peak frequency for the respective stimulus (r = 0.77), with stimulus-response coherence explaining 59% of the variance of inter-subject coherence.
